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PROGRESS REPORT HE 4182 KEKLk 

TH-3 200 PERIOD: Jan 10 THRU: Jan 24, 1y85 TEAM NO.: 

T i T L E :  Lunar Surface s i t e  Prepara t ion  Apparatus 

COMMENTS: 

environment o r  dozers  during t h e  first week. 

d i s c u s s  our  f i n d i n g s .  

about  t h e  l u n a r  environment and dozers ,  we made a l i s t  of  

c o n s t r a i n t s  and s p e c i f i c a t i o n s  f o m o u r  problem s t a t emen t .  

We then  s p l i t  up f u r t h e r  research  s o  t h a t  a p a r t i c u l a r  

person w m l d  search  under a s p e c i f i c  t o p i c .  

Everybody i n  the group researched t h e  l u n a r  

We then  met t o  

Af te r  d i s c u s s i n g  what we had l ea rned  

NAME, I N I T I A L S  

1 )  Ayers, T .  

2 )  mrdall, D. 

3 )  F a g l i e r ,  R. 

TOTALS = 

HOURS 
ENGINEERING TECHNICIAN CLERICAL TOTAL 

4 4 

4 4 

5 
5 

1 *5 5.5 

1.5 23.5 22 



N 4182 UEEKLt PROGRESS REPORT 

PERIOD: m-3 THRU : 1/31/85 TEAM NO.: TH-3:00 

TITLE: L u n a r  Surface S i t e  Preparation Apparatus VoZCX 

COMMENTS : 

The past week was used mainly f o r  information searching 
and research. 
bulldozers i n  action. Also, a productive group meeting 
was held i n  which a l l  the options f o r  power, t r ac t ion ,  and 
other var iables  were discussed and decisions made. More 
research w a s  done i n  the areas of s o i l  mechanics and 
patent searching. 

Several  hours w s p e n t  observing real 

NAME. I N I T I A L S  

1 )  AYERS, T. 

2 )  WARDALL, D. 

3 )  FAGLIER, R.  

4 )  CRANE, M. 

5 )  COPPEDGE, S. 

6 )  

TOTALS = 

HOURS 
ENGINEERING TECHNICIAN CLERICAL TOTAL 

4.0 1 .o 5.0 

3.5 

5.5 

3.5 

5*5  

4.0 4.0 

4.0 4.0 

21 .o 1 .o 22.0 



I€ 4102 

PERIOD: 1-31-85 

WEEKLt PROGRESS REPORT 

THRU: 3-7-85 TEAM NO.: TH - 3:OO 

TITLE: Lunar S i t e  P r e p a r a t i o n  Appara tus  

COMMENTS : 
Last  week was ve ry  p roduc t ive .  We had a l ong  group meet ing ,  

i n  which w e  examined t h e  p o s s i b i l i t y  of n o t  comple t ing  t h e  p r o j e c t  

on schedule .  We concluded t h a t  it w a s  n o t  o n l y  p o s s i b l e ,  b u t  no new 

technology would be  r e q u i r e d .  The Dozer des ign  w a s  t hen  broken i n t o  

components and t h e  des ign  and developmeqt of  t h e  components commenced. 

A s  of now w e  have t e n t a t i v e l y  t i e d  t h e  t r a c k s  down t o  a Hydrau l i c  

d r i v e  t y p e  wi th  t h e  d r i v e  b u i l t  on t o  t h e  t r a c k s ,  b u t  some des ign  

changes w i l l  be  r e q u i r e d .  

NAME, I N I T I A L S  

I )  T. Ayers 

2 )  S. Coppedge 

3 )  M e  Crane 

4)  R. F a g l i e r  

5 )  D. Wardall  

6 )  

HOURS 
ENGINEER1 NG TECHNI C I  AN CLERICAL TOTAL 

5 1 6 

5 

1 

5 

TOTALS = 24 2 26 



HE 4102 KEKLt PROGRESS E P O R T  

PERIOD: Feb 7 

TITLE: Lunar S i t e  Prepara t ion  Apparatus 

COMMENTS: This  week t h e  group s o l i d i f i e d  ou r  des ign  by 

making some fundamental fo rce  and f r i c t i o n  c a l c u l a t i o n s  t o  
see i f  t h e  des ign  should work. The b lade  has  been mostly 

s p e c i f i e d .  I t  w i l l  be much l i k e  a f r o n t  l o a d e r .  Crude 

c a l c u l a t i o n s  were made for necessary to rque  t o  r u n  t h e  

hydrau l i c  pumps. 

2 )  Crane, M .  

3)  F a g l i e r ,  R. 

4) Ayers, T. 

5 )  Uardal l ,  D. 

6 )  

TOTALS = 

HOURS 
ENGINEERING TECHNICIAN CLERICAL TOTAL 

5 
6 

5 
6 

5 

5 

6 

27 27 



I 

4&==-= 

' I  

I 
I 

i 

, ,  

i i  
I 

I 

L I 

i 

-. 
Q 



I€ 4102 UEEKLk PROGRESS REPORT 

TEAM NO.: TH 3:00 

TITLE: Lunar Sur face  S i t e  P r e p a r a t i o n  Apparatus  

COMMENTS : 

L a s t  week t h e  dec is ior l  w a s  made t o  u s e  2 DC motors  t o  
power t h e  Hydrau l i c  pumps. The s u g g e s t i o n  w a s  made t o  u s e  
a Heads-up method of d i s p l a y  f o r  c r i t i ca l  in fo rma t ion .  
T h e  d i s c u s s i o n  of c o n t r o l  systems for bo th  i? format ion  and 
o p e r a t i o n  was con t inued .  The i n i t i a l  work on t h e  drawings 
was s t a r t e d .  

NAME, I N I T I A L S  

1 )  T. Ayers 

2 )  M .  Crane 

3 )  S. Coppedge 

4)  R. F a g l i e r  

5 )  D. Wardal l  

6 )  

HOURS 
ENGINEER1 NG TECHNICIAN CLERICAL TOTAL 

4 4 

4 

4 

4 

0.5 

4 

4 

4.5 

4 

TOTALS = 20 0.5 20.5 



HE 4182 WEEKL’r PROGRESS REPORT 

PER1 OD : 8 THRU: 2/28 

TITLE: Lunar Surface S i t e  Preparation Bulldozer 

COMMENTS : 

The group had a meeting on Sunday i n  which the  plan f o r  
t he  rest of the quarter  w a s  discussed. 
was reviewed t o  c l a r i f y  the  remaining tasks.  
dozer were complied so that detai led drawings could be produced. 
Each person worked on t h e i r  drawings and a l s o  worked t o  
compile references. 

The report  out l ine 
Sketches of the  

NAME, I N I T I A L S  

1 )  WARDALL, D. 

2)  COPPEDGE, S. 

3)  CRANE. M. 

4) FAGLIER, R. 

5 )  AYERS, T. 

6 )  

TOTALS = 

HOURS 
ENGINEERING TECHNICIAN CLERICAL TOTAL 

5.0 5.0 

6.5 6.5 f 

4.0 4.0 

5.5 

6.0 

5.5 

6.0 

27.0 27.0 



From: 2-28 

T i t l e :  

M. E. 4182 
P r o j e c t  P rogres s  Repor t  

Thur: 3-7 

Lunar S u r f a c e  S i t e  P r e p a r a t i o n  Apparatus  

S e c t .  ; TH 3:00 

Cornmen ts : 

A p o r t i o n  of t h e  week was s p e v t  working on drawivgs.  But  a 
m a j o r i t y  of t h e  t i m e  was s p e n t  on t h e  rough d r a f t ,  
f o r  a set  of b a t t e r i e s  Was completed. A d d i t i o n a l  work w a s  dove i n  
t h e  area of system c o n t r o l s .  

The &wd+ S g M e p  

NAME 

1) T. Ayers 

2 )  S. Coppedge 

3) M. Crane 

4 )  R. Faglier 

5) D,  Wardal l  

Evgiveer ing  

10 

9 

9 

10 

9.5 

T o t a l  

10 

9 

9 

10 

9.5 

47.5 



RECORD OF LMVEhTlOW - Part I 

1 .  N A W  06 I Y d E Y T O R  

M . E .  3 \ 8 ?  GROUP 

Tbi s is an important legal document. Read instructions carefully before fillinp in data. 

P O S I T 4 0 N  

SVL.0erj-r 

4.  PRESENT ADDRESS I NO. Strwei. City, county, swe)  T E L E  ?HOME 

G e o t r C i ~  TECH g y  ~ ~ 2 6  fkr- ,6-f? I 
5 .  P E R M A N E N T  A D D P E S S  (N3. S-1, t h y .  County,Statal 

? E R M A N E N T  OR UUTIL 

T E L E P H O N E  

I 
6 .  NAMES (5) IND ADDRESS ( E S J  OF CO- INVENTDRS I If any 

DATE AUD PLACE 

Of D I SCLOSIRE 

FORM OF 

D I SCLOSURE 
NAME. T I T L E  AN0 ADDRESS 

_I.  D E S C R I P T I V E  T I T L E  OF I N V E N T I O N  

WAS S ICNAWRE 
OBTAINED 

1 VES OR NO) 

8. L I S T  0RAWINGS. SUETCUES. PHOTOS. REPORTS D E S C R I P T I O H S .  NOTEBOW ENTnIES.  E X .  WHICH %Ow o(( D E S C R l s E  INVENTIW 

A - A  AI,. 132, A 3  ) 
G 4  D@W/Aa  PI!*< 7 7 ? W t C A ~  RePoPT 
C- c 

1 1 .  D A T r  Ah@ FLAC-E CF F I Q S T  WRITTEN D E S C R I P T I O N  

12.  DISCLOSURE OF IWVEWTION TO OTHERS 

1 I I 
BEEN W D E  aY THIS INVENTION7 

MODEL OR F U L L  SIZE DEVICE 

14. PRESENT LOCATION OF MODEL 

15. DATE. P L A C E ,  D E S C R I P T I O N  AND RESULTS OF,FIRST TEST OR D P E R A T I W  

# 1 /A -  

+ 

Form EES 304 Poqo 1 



16. NAUES AN0 ADDRESSES OF W I TNESSES JF F I R S T  TEST 

d /A 
0 17. DATE. PLACE. DESCRIPTION AND RESULTS OF LATER TESTS (nome witnesses) 

18. IDENTIFY RECORDS OF TESTS AND G I V E  PRESENT LOCATION OF RECORDS 

19. P91OR REPORTS W, RECORDS OF INVENTIDU TO WHICH INVENTION IS RELATED 

20. OTHER KNOWN CLOSELY RELATED PATENTS, PATENT APPLICATIONS AND PUBLICATIONS 

PATENT OR I DATE I T I T L E  OF INVENTIW O R  PUBLISHED ARTICLE 
APPLICATION NO. 

NAME OF PUBLICATION 

i i 

2 1 .  ExTCNT OF USE P A S T .  PRESENT AND CONiEYPLATEO (Give dates. p:aces ond other pertinent details) 

22. DETAiLS OF INVENTION HAVE SEEN RELEASED TO THE FOLLOYING COMPANIES OR A C T I V I T I E S  

I I DATE NA)IF AND ADDRESS INDIVIDUAL OR REPRESENTATIVE CONTRACT NO. 

I I I 



RECORD OF iNVEN 1011 - P a r t  I I  

( A t t a c h  LO Record of Inventcoq Par t  I )  
REC. OF 
IWV. no. This Disclosure of Inrention sbauld be written up in &e i n r e n t d s  o m  r a d s  

n>.,J R F ~ ~ - a l l ~  should follm the outline given below. Sketches, pints, photos 
and i~ lswat iorts  o s  well ea rrmrie of any osture in which the invention 
io to, iI svaiiable. should form a pc t  of :his disclosure and reference 
can be m?d? th-reto in !he dmcr-Hion nf conobucticn and owation. 

3 .  GENERPL PURPOSE CF !NVEN:!3N. STATE IV GENERAL 

TERMS THE OBJECTS OF T k E  i h V E N T I O N .  

4 .  DESCRIBE OLD M E T H G D ( S ;  I F  AMY. GF PEkFOHMING THE 

FUNCT ! O N  OF THE I NVENT ! O N .  

7. G I V E  D E T R i L S  OF ?HE OPERATiGN I F  N @ T  ALREADY 

DESCR I B F D  !JNDER 6. 

8. STATE THE ADVANTAGES O f  YOUR I N V E N T I D N  OVER WHAT 

HAS BEEN DONE BEFORE. 

5. I N S I C A T E  TEE C I S A f i V i N i Z . S E 5  3f TSE 3LS M A N S  OR S E V l C E ! S ) .  9 .  IND :CATE ANY ALTERNATE HETHO35 OF CONSTRUCT!ON. 

6. DESCRIBE TEE CONSTRUCTION OF YOljR I X V E N T I O N .  SHOW- 

I % G  THE CF'ANGEC,. AK!DITIO#S AND IH'ROVEHEC'S 3'IEF: 

THE OLT, MEANS OF! D S V I C E 5  

10. I F A J O I N ?  : YVENT I ON. I ND I CAT€ WHAT CONTR I BUT ! 0 : g  

WAS MADE ay : A m  INVENTOR. 

1:.  FEATUSES WHICH A R E  B E L I E V E D  T O  R E  NEW. 

',?. S F T I R  THE 31SCL3SJPK IS PPFPARCC. 1T :!+QL.LD BE S IGNED B" THE !NVENTOR(S) ~ AND THEN READ PNC 5 fGNED A T  

?HE BOTTOM OF EPCH PAGE BY TWO W I TNESSYS ;'SING THE FOLLOWING STATEMENT: 

D ISCLOSED TO PND LiNDERSTOOD BY ME THIS---,---DAY OF---------lg--- .. 
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3.72Y.844 - 2 a 

W C t ’ l W U m l t l t L 0 0 2 E I -  The multi-purpose blade which forms the bun of the 
present invention is generally indicated by the numeral 
30. BIdc 39 extends across the front members 17 of 

w t O . m 1 0 w . - d e  the C-frame I5 m d  is provded with a rearwardly 
to move 5 curved moldboard 31 which projects beyond the rule 

earth ud t& me by &owing the a8tcri.l .htd of  the members 16. A heavy frame 32 is secured to the rear 
aachhc with tbe lowmod edge of thc bldc d w g  face of the moldbord 31 to give this relatively thin, 
into tbe eanh lo extent. The M.de doer this type platelike member th : necessary strength and rigidity 
of work extremely weU but very offen conditions are and thii fnme incbder transverse bottom and top 
encountered which require the use of a tool ofdflereat lo members 33 md 34 wbkh are connected by vertical 
design. Thir may mean t h t  tbe bulldozer h.r to move ribs 35. see puticululy FIGS. 1 8nd 2. The moldboard 
out of the way .ad ruad idly by whik 8 machine of ap- 31 is a b  braced by side phter 37 which are shown in 
proprhte dcsip such an 8 shovel or 8 M e r  is moved FIGS. 2. 3 and 4. It will k noted that t!x moldboard 31 
up to perform tbc task which cannot be doae with 8 and si& dialer 37 give the bulldozer blade 30 8 rh8pe 
conventional bolldozcr Mde. Obviously this carpby- Is somewhat l i e  8 shallow bucket. 
mcnt of r c v d  c.pcad*t mscbincr with their h i i y  Pivot meam g e n e d y  iadhted 8t 49 secures the 
paid operators is an unmtidactory one which contr8c- b W  30 to tbe C-frame 15. As shown in FIGS. 1 and 2, 
ton like to avoid if st rli pordbk. the pivot mesas40 compriKI 8 pin 42 which u suitably 

I h8Ve solved this puticulu problem by providing a 20 mounted so as to connect the bottom member 33 of the 
bulldozer b lde  which witl perform rbc task for which it moldboard frune with 8 housing 44. The rubrunti8lly 
w u  designed as cfffcctively 8s before but. in ddhkm, triuyulu-rb.ped bouriag 44 fits over the 8pex of the 
c8a be used 88 8 grdimg blade or 8s I lomdia# buclrct. f ~ e  members 17 8t tbe forward end of tbe C-fr8mc 

exporc tbc tecth suit8bk for me io CkaShg opt rock 25 byrneurrof8t tnorrrMt p i n 4 5 , ~ t  FIG. 2. 

Y p  - 
A ea- brldoscr blade i. 

16 m rp&mem rhkb is 81- 

fbc V M t  ~ M c  h r 8  pO* which rraOrrrbltt0 1S.ThtbOuSb#UhKcUfCd t o t k c - f M C  15 *ply 

--wen =-gpphrdpes. Tbe Qivot IIK.IU 40 Ibo includes two other pivot 
pins 47 whicb are .liqbed 6 t h  the center pivot pin 42. 
ODC near crcb side edge of tbc blade 30. For con- 
vaitacc.  orly one d t b e  lidc pivot pins47 b &own in 

30 FIGS. 3 and 4. To support the pins 47, each side 
aclk 16dtbC C-fMC k fittd ritb 8dde C b n d  
SO. Each chnacl W fits over tbc side member 14 and is 
recued tbmb by 8 rCmOV8bk phi 53.m FIG. 3 for 

I. drawimp whicb ibsbatc prtcnsd embodimtot 

=.1&8gh.d8rrhigoipore baMozer bMe 
oCt&h+t.ria; 

loutbda~coIIc.o#.) - -. 
k2-2dFIG. 1. - m. 2 h 0. lk 

m-fh8ddc- Of* bbdc h 8 q.diy 
eurple. Ibm, tbc centel pivot pin 42 .ad tbe two side 

m. 4 i8ridcderraa dSbebkkh8bad-Cmy- ” pivot pins47 secure tbc ~ . d c  M totbe c-frunc 15 for 
mcb#  lDovcllwpt 8bout 8 b o k t d  and trrnrvcrsdy 

m. 5 U8-w ClCIldDe d t k b b d t  c x ~ u i r w b i i b i a d i i t d b y c h . i r r d o t t e d l i a c  

m- 6 h 8 e dkk& fOr w- The M.dc u adapted to k rocked about tbc pivot 

m-7-8- tier d8 podomdtb Idd the UIY 60 cocapriWr 8 doubk-acting 
brrl- - u-wbcr#r. bydfdic q b d c r 6 2  fated with 8 piston rod 63. The 

lb lo FIG- 1. tLc l r r r r l10  hdkmlm cc.tcd)r & p o d  c y b d c r  62 is pivot.n]r secured 8s 8t 
-8kYosa-a.IJ rLidb 45 6 5 r o t b t b r r b ~ U a s ~ w a k r t i n k K i . 2 . R o d 6 3 i r  

r i b e r r w l c r  12 A C4mme 15,- s idmly  seemfed .)at 66 to UK top member 34 of the 
16 rd fr#3 rrrLdkrrd- 32. C y l i r  62 i included in 8 suiu- 

r r r b e r  I7 rmlQ0 dw b w ( ~  J 1  to popct br- blc bydrdic circuit (not rborn) extending to the 
--.1Lrfrrrc ( . a s b w m ) d &  tnc- bydmdic sy8tcm dtbe tractor 11 wbereby tbe driver 
r o r 1 1 h r b m m a y ~ a r v s o r  Hmdtirrcrr SO d t L t ~ c r r a r o c k t h c b l . d e 3 0 u r e q u i r e d 8 b o u t  
d dbr rilr 16 . r r v  am tkr tbcuir~.adtbprcontroItbcope~tiag.n3tofr;.id 

M d t . ~ M d c ~ h . r t h r e e ~ p r o p m t i a g p o r i t i o n s  
a tbe mc10r I1 o#rrilpi.l- &aut8 which UT tbe @ener8Uy upri#ht, grouod kvel potition 
~uirpor iQdbytkprurow - 2 . 4  saitabk rborainFK).2,~forr~ytihcd,~uad-k*clpori- 

ir PrOriQd for r&hg ud b w d g  UK h o t  55 tion rborn h PIO. 3. and the raised .ad rearwardly 
a d  dsd Irrt. For -PIC. tk trroa 11 may tihdpodtbm~h0~nmR0.4. 
b r t v d a n y r r i p # c b y d r d i c c y i h d m 2 2  I. ordsr to relieve tLc S t d B  of tbe power Dc8lls 60 
~ o m ~ b b c l u 2 3 o r t h e I i k e 8 n d L . * g  .ad- * p.rbwbcatbebbde3Omintabtrthe 
~ r o d r U p i r o Q l l j l ~ ~ a t 2 5 t o t b e f r o n t  f w w d I y  or teamadly tilted podtioar, tk p m e n t  

*lodtior. 

qpOm!dir.aSilpoitia, wiaFm.1ody. 

ir=- - l o t b e k a k . m ~ . d  40 a WCr le8nS g t n e d y  iadk8ted 8t a. 

mtbe C h m c  15 h piwnlly 

r c r k n i 3 . W k ’ k . . p p o g r i . u ~ d t b e d o u b k 4 c t -  ~ d t * i c e i n d u d e s l t o p H ~ ~ ~  8t 70. 
b g  9- 22 .tc 1& C-f- 1s Y h r k r a h ~ - 1 . . n d b ~ t c r & C d k ~ . 3 f o t  
niwd or l o r d  witb tbc forward cad of said frclrt examp&. tbe mesas 70 compriaca pair of MIS 72 
moving vtrt iaily UUOU@I an arc. Th machine tbrrr lu whb 01lc atm bekg dbporcd 8bovt each ridc cb.nnel 
d~rikdisofcoaventiOnalcowtructiOndbadnot a W.T&fsoatenddc.cbum72bconncctedto8 
becuct IY88chcf ikd . and Pustmted an bag an the m e t  74- the moldborrd h e  32 by 8 pivot pin 
froat endof  the C-fnmc 15 C a n  be moved 75 .nd tbe OppJShCcad of ruid Urn h ptoridcd with 8 

8 wiubk manner. londhdiaJ dot 76 having end d#es 77. A brrckct 78 



3,729,844 
3 4 

* cs mounted on each ridc c b u r ~ l  IUar the rear end to  mainuin t h a  #rt.dmg pozitlon as it docs the other 
tbcreof .od tbb bracket CItriCI 8 I.terrlly pmqecting t h m  mapr operating posctionr of the blade but the 
pin 79 whicb d&My projSt8 through a Jot 76 in an p8h of umr 72 .bo knd support the b&dc so that no 
adpcent arm. Wbea the bide  30 b in the forrudly undue stress k placed on the power meats (0. 
tilled posit& &own in FIG. 3. the two pins 79 are en- 5 To pick-up and carry 8 load of earth or the like. the 
gaged by the nu end edger 77 of the slots 76 whereu- blade 30 is driven into the earth while in the digging 
pori the blade 38 b partly supported by the pair of ann1 (FIG. 2) position. The power means 60 is then actuated 
72. In the asme manner. the urns 72 partly support the to tilt or rock thc bl.de reatwrrdly a t  shown tn FIG. 4 
blade when it is tilted ream8rdly as in FIG. 4. the pin whereupon the C-frame 15 is raised by means of the 
79 a t  this time cngqing the front end edges 77 of the lo cylinders 22 to elevate the b&dc and the b8d rup- 
8btS 76. ported thereon. +he earth lod CUI be W8n8poftCd from 

Referring now to FIG. 5. the blade 38 will be seen to place to place by the machine and can k dumped from 
be provided with 8 plurality of dimin# teeth 8@. Thew the elevated and rearwardly tilted bbdc 30 into 8 truck. 
tr8nsvencly spaced teeth Ilr) 8 n  secured to the bottom for cxampk. simply by preuuriting the appropriate end 
member 33 of the moldboard frame sa as to extend ” of the cylinder 62 to rock the bhde to  the forwardly 
dowsrardly and forwardly from k w c r  edge 82 of the tilted position sbown in FIG. 3. 
moldboard. As vkwed in ride ckv8tion, tbc tectb 80 The b&dc 30 can .bo be used to c k a r  out roou and 
will be Ken to taper from tbe member 33 to theit outer the like and for this purpose, the moldboard extension 
ends 84. 20 86 is ranoved to expose the teeth 80. The blade h then 

The moldboud 31 h provided with an extension 86 tilted to the FIG. 3 position whereupon the end of the 
which b 8 wbruatklly red81I#Ukr phte covering the teeth can be embedded in the ground to 8 depth which 
teeth UO. Extension 86 has an upper edp 87,8 bwer will die out roots when the bulldozer 10 is moved for- 
edge 88, d ride edges 89 which p r e f d l y  diverge wardly. 
from upper 87 to bwer ed#e 88. On tbe reu f8ce of the 25 It will be noted that the blade 39 can quickly 8nd 
moldboard extension $6. 8 number of trurr*cncly easily be removed from the C-frrme 15. This h done by 
spaced boldmg rockets 90 UT f m e d ,  see puticUluly pulling Out the phu 45 and 53 to release the blade from 
FIGS. 5 and 7. tbere kin# one sucb rocket for each the tractor w h i  b then driven m reverse to back the 
tootb $0. Tk tee& 80 ut VJtrA in tbe bddiDgrockets side members 16 out of the channels SO and witbdraw 

lsOVment b fl dirrctioar except barn- 30 c.ll be p k k d  U p  rt-nbrg thh p m d u n  8nd 
n so th.1 tbe roidboud crttclrioa b firmly held ~ t b e f f r o a t m e m k n 1 7 f r e m t b t ~ 4 4 . T b e M . d t  

d i d l y  of tbe teeth. generally thh can be doae by tbe tractor operator 
To hold tbe addboud extnrioa 86 trOra rlippiag w o r k b  witbout aahtmce. 

f o r w d b  off the teeth 80, tbe molti-purporc blade 30 Tbe mddboud extension 86 c.ll .bo be removed 
b provided with bckin# mems #ener8Uy indicated 8t ’’ 8nd nptced witbout ditrrulty. To remove the crten- 
92. As S&WB in FIG. S. 6 d 7, the meats 92 coo- s b n  86,tbetmctoa ~ t o r m c r e l y k n m c n s t b c  locking 
p h  8 p& of bsnW (one only iUuW8ted) rbicb ut pins98 and tbm manipuhtes the blade to drop tbe cx- 
welded or otbemibc secured to tbe rear tra of  the ex- tension on to tbe poubd. Rephcemeat h slightly more 
tclrrian 86,- near each si& edge t b e m f .  Tbcbur didfrmh but 8 r l t i  operator 10011 lurnr to use tbe 
94 UT provided whb oat or more tmuvenely crtcnd- Mdc 30topCkey tbe exteenion iM0 8 poshion where 
hgbder9S.Tk ben94trcbproject th~8rbt~  tbe teeth a m  be thrust mto tbe holdin# aockeo n 
(FlG. 6 only) wbicb b fo r r ed  m tbe h 1 ~ 3 2  totbe and, wben tbh h dame. it b 8 simple matter to thread 
rtuoftbtm0Idb09d31. Abcltia#pin98hUueaded tbe bcLhy Pipu 98 into the b o b  95 which emu to 
f)uop#b 8 rrit.blt rg.ocd bdc 95 b e a b  bor w to 45 k k t b c l  
prcveet the UteMaOm - Utnw Oovia#dOraw8rdly8ed From tibe f o n p h y , i t  will be rcen I have provided 8 
fonrardly off tbe tee& 80. ptelcrably. each bckb# pia h p l e  yet crbcmely eircctivC bulldozer blde  which 

io bar 94 by m t o u  of 8 tinpa keeper pi0 99. Tbw. &e, dm# h.ph.nat. 8 COavcntioarJ bhk,  or 8 h d e r  
moldboard extension $6 h h I y  locked to the SO bucket. Tbe .9pMtur can r e d l y  be 8nrrChed to or 
r e m . i o d e r o f t b c b l d t ~ ~ o t i t ~ a o t b e d i r k d p d  removed fn# 8 brJldozcr C-fr8mc and the power 
duM# normal operations. r e q u b e n t  d tbe device CUI be rupplkd by 8ddbg 8 

Is opem.tiOa, tbe bhde 3@bdapted to be potitioacd few extraboo8 lhKI8nd8 convolvrlve to tbc hydraulic 
as &own in FIG. 2 whereupon it can k used as can- syrtca d 8 C a m V e n t # a r l  tractor. 
vention81 buMdozcr blade. In tbu #cnedIy uprir)rt SS Icbb: 
porition, lower edge 88 ~ ) m u I I y  h partidy eabcdded 1. A aulti-purport blade for 8 b u h t c r  h8vina 8 

in tbc ground u tbe bhdc h psbed fW8fdly by the VW- rriapblc C-frrUaC. uid bbde c o a p r b h g  a 
tractor 11. A d-8 urd Koopmg mion &en c.tCr r a d d b o o r d e x ~ # r t o r . f ~ t e a d d t b c C - P I . r e .  
place and the Medc 30 ir used in mucb the same 9i+otarcla@ocufhgtbcaoldbcudtotbeC-fraaclor 
mmier .I the convcntioaal brrlldotcr bide. rockin# -1 .bcwt 8 borio#t.l ud trmarcncly 

Wbca tilted forwardly 88 d o r n  in FIG. 3, the b i d e  tr8endh# uk. rrid soldboard h v h g  8 lower ed8c. a 
3@ CUB be wed in the mme m.IIwr .I 8 wr8per b k k  phrdity d w g  &etb crttndmg downwardly from 
on a &ha m a c h i .  ’fhir pdina poaitioa d L& r b ~  brrt *. rddbo~d crtrarioa d e t w i . ~ y  
bl.de~cn8bkrtbemacbioc1Otofu.ctoa.r8q.kf aecurcd to the rnlAkurd lo cover the d i e g  tectb. 
w th.1 road wd.cc or tbc lite m ltnkd ~ ( l  ex- twipg ~ i . 8  y)ckem lo 
Witbout tbc b r c r  ed#C 88 r61.irr to0 br0 tk bckmg--rrH kdrucOIbIy 
rod wrf8fe. fbr Irydr8diC 9iiDder 62 i. pcrrriosd accnr@ tLr HLAku+d rxuarior to tbe -d, 

- totberem8iaderdtbebW. 

nhmUd8phrrtbh#.ecidcnwdhbd#dh fbOC600 -Idly .I Well 8 SCmper, 8 tooth 
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